). Since we do not distinguish between edge types in the current study, we used the 63 mean density observed in the three edges as maximum nest density. We used the mean and 64 not the maximum because we considered it likely that good bumble bee habitats were favored 65 in the citizen survey. The maximum nest density was multiplied by the nest quality score (see 66 above) to obtain the maximum nest density for the different land-classes. In addition, because 67 the densities in Osborne et al. (2008) refer to total bumble bee nests rather than just those of 68 the species we consider here, we multiply the maximum nest density for all bees by 0.66, because 69 approximately two thirds of the nests found in the study could be assigned to the color groups 70 corresponding to our species (Table 1 in Table S1 : Landscape-wide and habitat-specific nest densities reported in the literature. Methods used were nest searches (Skovgaard, 1936 The maximum number of workers (w max = 600) produced is based on values for B. terrestris 80 from Hagen (1994), which is consistent with the high-end values reported in other papers (Table   81   S2 ). The maximum number of queens (q max = 160) is based on Duchateau and Velthuis (1988).
82
According to these authors, B. terrestris colonies are about equally distributed between two 83 types, with early-switching colonies producing few workers, very large numbers of males and 84 few or no queens, and late-switching colonies producing many workers, and both queens and 85 males. We take the mean of the maxima (Duchateau and Velthuis, 1988) for these two types
86
(q max = 160). The growth functions for queens and workers as described in the main paper are 87 illustrated in Figure S3 .
88
As stated in the paper, we fixed the growth parameter a q for bumble bee queens to
The value on a q were chosen as a value small enough to ensure stable bumble bee popu- implemented.
94
9 Foraging activity
95
We consider that 50 percent of the workers forage (p w = 0.5) based on data listed in Table S3 .
nests were away from their nests. Free (1955) reports that only about a third of the workers forage Figure S3 : Growth functions giving the number of workers produced per queen during the first period (black curve) and the number of new queens produced at the end of the season (red curve), according to the proportion of workers produced compared to the maximum w max . estimates on the mean foraging distance, and the new queens may be expected to cover the same 112 distance as a return trip to the a foraging we set β nesting = 1000, i.e. about equal twice β f oraging .
113
There is evidence for competition for nesting sites among bumble bee species that use existing 114 structures such as rodent holes to nest (McFrederick and LeBuhn, 2006) . This applies to the 115 species considered here. We therefore decided to cap the nesting densities at their maxima,
116
considering that any additional queens will die. 11 Flower strip placement algorithm
117

118
The number of flower strips to be placed in the landscape is proportional to the percentage of 119 agricultural land in the landscape, and their locations depend on the availability of resources 120 nearby. More precisely, the probability for a flower strip to be placed at a given location is
121
proportional to the ratio of floral resources in period 1 and period 2, with floral resources around 122 a cell being computed using a Gaussian kernel (Fig. S4) . Field edges and non-agricultural land 123 are also excluded. Flower strips are placed sequentially in the landscape, and every time a new 124 flower strip is settled, the probability for a cell to be selected as a future flower strip location is 125 reduced according to the distance from the currently selected flower strip. An illustration of the 126 algorithm is given in Figure S5 .
127
See the R file flowerStripsPlacement.R for more details. Figure S6 : Relationship between the area of oilseed rape and landscape heterogeneity of the initial set of 43 landscapes. Landscapes with bumble bee population sizes above zero after leveling off population sizes after initialization are highlighted with blue borders. The subset of 20 landscapes included in our study which were selected using the D-optimality criterion are additionally highlighted in red and their corresponding landscape identification number. 
